LZ-106, a novel analog of enoxacin, inducing apoptosis via activation of ROS-dependent DNA damage response in NSCLCs.
Lung cancer, especially non-small-cell lung cancer (NSCLC), plays the leading role in cancer which is closely related to a myriad of fatal results. Unfortunately, current molecular mechanisms and clinical treatment of NSCLC still remain to be explored despite the fact that intensive investigations have been carried out in the last two decades. Recently, growing attention to finding exploitable sources of anticancer agents is refocused on quinolone compounds, an antibiotic with a long period of clinic application, for their remarkable cell-killing activity against not only bacteria, but eukaryotes as well. In this study, we found LZ-106, an analog of enoxacin, exhibiting potent inhibitory effects on NSCLC in both cultured cells and xenograft mouse model. We identified apoptosis-inducing action of LZ-106 in NSCLC cells through the mitochondrial and endoplasmic reticulum (ER)-stress apoptotic pathways via Annexin-V/PI double-staining assay, membrane potential detection, calcium level detection and the expression analysis of the key apoptotic proteins. Through comet assay, reactive oxygen species (ROS) detection, the expression analysis of DNA damage response (DDR) marker γ-H2AX and other DDR-related proteins, we also demonstrated that LZ-106 notably induced ROS overproduction and DDR. Interestingly, additional evidence in our findings revealed that DDR and apoptosis could be alleviated in the presence of ROS scavenger N-acetyl-cysteine (NAC), indicating ROS-dependent DDR involvement in LZ-106-induced apoptosis. Thus our data not only offered a new therapeutic candidate for NSCLC, but also put new insights into the pharmacological research of quinolones.